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NOTE: This page provides a running history of changes for a multi-page 
drawing which cannot conveniently be re-issued completely after 
each change. When making a change, list for each page all before- 
and-after numbers (within reason; use judgement, and use 
"extensive" revision note if loss of past history is tolerable, o1 
retype complete page) and associate with each a symbol made up of 
the change letter and a serial subscript to appear here and on the 
page involved (there enclosed in a circle, triangle, or other 
attention-getting outline). 
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I. ABSOLUTE MAXIMUM RATINGS: 


1.1 SUPPLY VOLTAGE Vec (GND FN) stevecaseseesewews +10 VOLTS 

1.2 STORAGE TEMPERATURE ......ccecccccceece cecescee “90°C to +150°C 

1.3 OPERATING TEMPERATURE .....cccccccccccecccccens 0°C to 65°C 

1.4 HUMIDITY ... .ccccccceccscccscsncccscccccccccess O to 90% 

1.5 VOLTAGE AT ANY INPUT OR OUTPUT PIN .......0e0e- GND -0.3V to Yec +0.3V 
1.6 INPUT TRANSIENT PROTECTION STANDARD .........-. 500 VOLTS (SEE FIG. 1) 
1.7. INPUT TRANSIENT PROTECTION ON RXDO,RXD1 2» TXDO. TXD1.... 5000 VOLTS 


Il. OPERATING CONDITIONS: O°C ¢ Th € 45°C 


SYMBOL | PARAMETER en UNIT | COMMENTS 


GROUND | 

SUPPLY VOLTAGE ; | : 

(SUBSTRATE) 

Voc OPERATING . mA Voc=6.5V OUTPUT 

CURRENT , LOADS=MAX. 

FREQ. =MAX 
RXDO,RXD1, SCTL=0 

V... STANDBY | | ; uA Vec25-0V, GND=OV 


CC 
CURRENT ISA, DATA, RXDQ, 


RXD1, 91, Qe. SY 
PWO=0V. All othe: 


| pins open. 
Veco OPERATING - , « mA Vac 76. SV FREQ. =M 
CURRENT WHILE | 1.6K LOAD BETWEI 
RETRANSMITT ING TXDO, TXD1; Out- 


put loads=max; 
Frame retransmit 


: | | every other fram 
PARAMETERS : | ne 
INPUT LOGIC “1" ; ; 3 V All inputs excep’ 
VOLTAGE LEVEL RXDO, RXD1 


INPUT LOGIC "O" | 4, GND+1.25 | V 
VOLTAGE LEVEL | 3 
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SYMBOL PARAMETER TYP. COMMENTS 
VRXH INPUT LOGIC “1" PIL FREQ=MIN. 
e ON RXDO, RXD1 
VRXL INPUT LOGIC "O" GND+1.25V PIL FREQ=MIN. 
| ON RXDO, RXD1 TRPW=MIN. 
VRXTH+ | HIGH LEVEL i... |.2. 4.2 : 
THRESHOLD ON 
? RXDO, RXD2 | 
VRXTH- | LOW LEVEL ee 
THRESHOLD ON 
RXDO, RXD1 


VRXHYS INPUT HYSTERISIS 
ON RXDO, RXDI 


ILIN INPUT LEAKAGE AT 6.5V to GND 
CURRENT ON INPUT AND V.., EXCEPT 
PINS Stee eee 
| | TSTCLK, SCTL 
ILIO INPUT LEAKAGE AT 6.5V to GND 
- CURRENT ON 1/0 V... "PINS TRI- 
PINS cC 
STATED EXCEPT LC 
LC2 V.-=6.5V 
INPUT CURRENT Vecr6-V 
IHTCLK |° TSTCLK HIGH AT 6.5V 
| CURRENT : 
ILTCLK | TSTCLK LOW AT QV - 
CURRENT 
IHSCTL | SCTL HIGH AT 6.5V 
CURRENT 
ILSCTL | SCTL LOW AT pV 
CURRENT 
CIN INPUT CAPACI- ALL INPUT AND I/ 
| TANCE PINS 


OUTPUT . PARAMETERS : 





VOH OUTPUT LOGIC "1" ALL OUTPUTS EXCE 
VOLTAGE LEVEL LC1, LC2 


ree Ye AT 
Fe Se ee 

ee ee gd - JLB6 ELECTRICAL SPECIFICATION 

Tp fe) CARL LANDSNESS cate 1-27-79 


oe eee setter nog 


i REVI.w-wrs PERSEDES owG. NO A-1LB6-4 001-1 


Tt le ee AI ce a eS 


mat y capes te 
fii goo 





HEWLETT-PACKARD CoO. bi 


. SYMBOL PARAMETER MIN. TYP. MAX. UNIT COMMENTS 
VOL OUTPUT LOGIC "0" ALL OUTPUTS EXCEF 
i - VOLTAGE LEVEL LC1, LC2 
COUT OUTPUT CAPACITANCE THESE OUTPUTS WIL 


DRIVE CAPABILITY 


i FIG. 2 & 4) 
DATA 200 
FLGIN © 150 
OUTPUT CURRENT (DC) VocMIN. 
IHISA ISA HIGH SOURCE.. [0.5 AT Vou 
. CURRENT 
ILFIN |- FLGIN LOW SINK AT Voy 
| CURRENT : 
IHTXD TXDO,TXD1 HIGH {8.5 AT V.. -0.5V 
SOURCE CURRENT cc 
_ ILTXD TXDO, TXO1 LOW -65.0 AT 0.5V 
| SINK CURRENT 
41C TIMING PARAMETERS: 
TP CLOCK PERIOD 2.63 SEE FIG. 2 
TPW1 $1 PULSE WIDTH {500 . SEE FIG. 2 
TPW2 O62 PULSE WIDTH {500 SEE FIG. 2 
TCD G1 to 92 DELAY {900 SEE FIG. 2 
SEE FIG. 2 


TR, TF | CLOCK RISE, FALL 
| TIME 


~ * 
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SYMBOL PARAMETER MIN. TYP. MAX. UNIT 
TDV OUTPUT DATA 3/8 of | 1000 nS 
VALID TP 
3/8 of | 800. ns 
( TP 
TSU INPUT DATA SETUP | 550 2/8 of - ons 
TIME | TP 


PIL TIMING PARAMETERS: 


THE FOLLOWING TIMING SPECIFICATIONS ARE FOR L AND C AS SHOWN. 


C CAPACITANCE 114.0 120 126.0 pF 
L INDUCTANCE 53.2 56 58.8 ul 
R, INDUCTOR SERIES 6 n 
-| RESISTANCE 
TLC OSCILLATOR 475 500 550 nS 
PERIOD : 
s ! . 
TCLK TSTCLK INPUT 450 500 550 nS 
PERIOD 
- TCLKR TSTCLK RISE . 50 ns 
_ TCLKF & FALL TIME | 
~ TRXPW RXDO,RXD1 650 1.5 ns 
PULSE WIDTH : 
TRXTR RXDG,RXD1 300 nS 
| TRANSITION TIME 
TRXSU | RXDO,RXD1 30 7 ns 


SETUP TIME 


- 





COMMENT 


AFTER TRAILING 
EDGE OF $2. SEE 
FIG.2 FOR ALL LIK 
EXCEPT ISA AT A 
ZERO LEVEL AND DA 
AT EITHER LEVEL. 


FOR ISA AT A ZERC 
LEVEL AND DATA Al 
EITHER LEVEL. 


BEFORE TRAILING 
EDGE OF $1. SEE 
FIG. 2. ISA,DATA. 
SYNC ,PWO INPUTS. 


LCl 
LC2 


MEASURED AT LC1 
AND LC2 (MEASURII 
PROBE C<1pF) 


SEE FIG.4 


_ BEFORE TRAILING 


EDGE OF TCLK. SEI 
FIG.4 
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PARAMETER UNIT COMMENT 
RXDO,RXD1 nS | AFTER TRAILING 
HOLD TIME EDGE OF TCLK. SEE 
FIG.4 
RXDO,RXD1 LOW uS 
TIME BETWEEN 
PULSES 
.. .RXDO,RXDI OVER- ns 
LAP TIME 


FXDO,TXD] PULSE 
WIDTH 


nS MEASURED WITH 
470pF LOAD. SEE 
FIG.5 





TXD,TXD1 nS MEASURED WITH 
TRANSITION TIME A70pF LOAD. SEE 
| FIG.5 
TXD9 ,TXD1 nS MEASURED WITH 
OVERLAP TIME 470pF LOAD. SEE 
FIG.5 
III. | SUMMARY OF SIGNALS: 
SIGNAL 1/0 DESCRIPTION 
‘pi, 92 °° IN 41C SYSTEM.CLOCKS | 
SYNC IN PROVIDES SYSTEM TIMING: AND INDICATES THE PRESENCE OF A SYSTEM 
INSTRUCTION ON THE ISA LINE. WHEN PWO IS LOW, SYNC=DPWO. 
DATA 1/0 USED TO TRANSFER 56 BIT SERIAL DATA (LSB FIRST) TO AND FROM CP’ 


C REGISTER. DATA SOURCED FROM PIL ONLY DURING WORD TIMES FOL- 
LOWING 2nd AND 3rd WORD TIMES: OF A C=PIL INSTRUCTION (READ FR 
PIL). TRI-STATED AT ALL OTHER TIMES AND ALWAYS DURING 92. 


ISA 1/0 USED TO RECEIVE ROM DATA (INSTRUCTIONS) AT T44-T53. ISA IS 
| PULLED HIGH WHEN REQUESTING CPU TO WAKE UP FROM LIGHT SLEEP IN 
RESPONSE TO PIL FLAGS-IFCR+SRQR+FRNS+FRAY. TRI-STATED BY PIL 
WHEN PWO IS HIGH. | 


PWO IN HIGH WHEN IN RUN MODE. USED ALONG WITH SYNC FOR INITIALLIZING 
. ~ G CIRCUITS. 
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SIGNAL 


FLGIN 


Voc 

J €ib 

7 GND 
’ LCI, LC2 


TSTCLK 


RXDO ,RXD1 


TXDD ,TXD1 
SCTL 


1/0 


OUT 


IN 


IN 
1/0 


IN 


IN 


OUT 
IN 








DESCRIPTION 


PULLS LOW DURING FIRST 3 BIT TIMES AND PULLS HIGH DURING LAST 
BIT TIME OF DIGITS 6-10 IF PIL FLAGS ARE SET AND FLAGS ARE EN-~ 
ABLED (PROGRAMMABLE). OTHERWISE THIS LINE IS TRI-STATED. IT IS 
ALWAYS TRI-STATED DURING @2. 


POSITIVE VOLTAGE SUPPLY (SUBSTRATE). 


NEGATIVE VOLTAGE SUPPLY. 


PINS FOR PARALLEL LC CONNECTION FOR PIL 2MHz.OSCILLATOR. QOSCIL 
LATOR IS UNDER PROGRAM CONTROL.. 


ALLOWS EXTERNAL CLOCK TO BE FED TO CHIP IN LIEU OF 2 MHz OSCIL 
LATOR. INTERNALLY PULLED HIGH. WHEN USED, LC2 MUST BE PULLED 
HIGH AND EXTERNAL LC DISCONNECTED. 


RECEIVER INPUTS FROM RECEIVER TRANSFORMERS. SCHMITT TRIGGER BU 
FERS ARE USED TO PROVIDE NOISE IMMUNITY. 


TRANSMITTER OUTPUTS TO DRIVER TRANSFORMERS. 


WHEN TIED LOW, CHIP WAKES UP AS SYSTEM CONTROLLER. INTERNALLY 
PULLED LOW. | 


IV. ..IC TEST CONDITIONS: 


The preceeding pages show specifications for the 41C chips for an 
operating range of 0 to 45 degrees C. To insure proper operations at 


these temperatures, Ver 


should be adjusted to compensate for room 


temperature testing as well as providing enough guard band on the part 
during wafer and package tests for both high and low Vee: 


OPER. PT. 1 
MIN. V. MAX F 


OPER. PT. 2 
MAX.V; MIN.F 


vCC=5.5V 
41C FREQ=380K 
PIL FREQ=2.2M 


VCC=7.2V 
41C FREQ=340K 


PIL FREQ=1.8M 


VCC=5.5V 
41C FREQ=380K 
PIL FREQ=2.2M 


VCC=7.1V 
41C FREQ=340K 
PIL FREQ=1.9M 


VCC=5.7V 
41C FREQ=380K 
PIL FREQ=2.2M 


VCC=7 .0V 
41C FREQ=340K 
PIL FREQ=1.8M 


The above table shows the different test conditions for the wafer test 


ind ciehiiiasdineatiesicccccantae Cae ee A 


aaa 
———] 1LB6_ ELECTRICAL_SPEC IFICATION 


: 
CT dae CARL LANDSNESS cate 11-27-79 


Pgs acd od 
Pe gle secant cnet Pe ee ice 
, | REVISIONS SUPERSEL. 


SHEET NO 7 oF 14 


owe ndim- 1L86- 4091-1 


1 Ste ny “, . . at 











HEWLETT-PACKARD Co. by 


package test, and thepart spec. (QA) test. All test programs should 
do functional tests on the part for both operating points. The table 
below shows a detailed breakdown of recommended values for these opera- 


os sixw)= ting points, and a general guide for DC parametric test guard banding. 
_ PARA WAFER. PKG QA WAFER PKG QA 
a LOW VOLTAGE HIGH VOLTAGE 
VHRX 4.1 4.1 4.2 4.1’. 4.1. 4.2 
VLRX 1.25 1.25 1.25 1.25 1.25 1.25 
vcc 5.5 5.5 5.7 7.2 7.1 7.0 
VIH 4.25 4.25 4.45 5.95 5.85 5.75 
VIL 1.25 1.25 1.25 1.25 1.25 1.25 
VOH 45 4.5 4.7 6.0 6.0 6.0 
VOL 1.0 1.0. 1.0 1.0 1.0 1.0 
HIGH FREQUENCY LOW FREQUENCY 
TP 2630 2630 2630 2950 2950 2950 
TPW1 500 500 500 750 750 750 
TPW2 500 500 500 750 750 750 
TCD . 900 900 900 1200 1200 1200 
TDV 1000 ‘1000 1000 © 1000 1000 1000 
TSU 550 550 550 550 550 550 
TCLK 450 450 450 550 550 — 550 
DC PARAMETRIC | TEST CONDITIONS 
ICCOP 2.0 2.25 2.5 VCC=6.5V, FREQ=MAX 
ICCST 0.8uA 0.9uA luA VCC=5.0V, STATIC 
ILIN 90nA 100nA — VCC=10V, VIN=GND and VCC 
ILIO. -8uA .9uA 1uA . VCC=6.5V, VIN=GND and VCC 
VCC=6.5V FREQ=MAX 


ICCTR. 2.8 3.15 3.5mA 
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Fa ae 
. PARA WAFER PKG QA WAFER | PKG QA 


DC PARAMETRIC | TEST CONDITIONS 
ILTCLK -120uA ~135uA ~150uA eV 
IHSCTL  400uA 450uA 500uA @6.5V 
IHISA 500 uA 500 500uA — @VOH @VCC (MIN) 
ILFIN -350uA -350 ~350uA @VOL @VCC (MIN) 
IHTXD 9.0mA 8.7mA 8.5mA @VCC -0.5V 
(MIN) 
ILTXD -9.0mA -8.7mA ~§.5mA - @0.5V 
_ (MAX) 
IHTXD 60mA 62mA 65mA @VCC-0.5V 
(MAX) | 
ILTXD | -60mA -62mA -65mA @0.5V 
(MIN) 
STRESS TEST | COMMENTS 
VSTRESS 10V | --- ~-- OPERATE PARTS AT MAX. FREQ. WITH VCC: 


VSTRESS FPR 1 LMLOAD. 
IGNORE FAILURES. 
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SWITCH 
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DEVICE UNDER 
TEST 


100pF 


5KV 


GATE PROTECTION et CIRCUIT 
FIGURE 1 


Forge toro vetieeetinry peeeeneie ee eee ee 


APPD 
REVISIONS ft supceseoes 


SHEET NO 10 oF 14 
awe wa A-TERA- ANNT-1 








‘| ° HEWLETT-PACKARD Co. ly 


OTS Qe 
cc oO mR __ 
> Cc © = 
+ —- O 
> wo x” aw 

Cc 
= 





> ke 


+——= IMd1 
—- ul 


ol ——— 
di =| 


~—— ¢Mdl -——- 


. {2 3UNDT4) SWYOSIAWM- 99079 WALSAS LON 





ASL 





Vtmivmeuwa | 
a Saenael es 
Pdf B6 ELECTRICAL SPECIFICATION 
PT cape canpsness sd owe 11-27-79 | 
eee ed 
a a 


REVISIONS “es Jows wo A-1LB6-4001-1 


| ee ne ete 


¥ = er er sree = ce es rene ee? ee gE 16 SER CUS UE oe Ta = meyer ae Gee eee ase ee ee et Fe ete eer pee eam re --e -_—- ee eo = ome 
. +: . 2 
= * 
= . : 





02 HTL Hl HEE ELE 


| 011] 012] 013] DO | 01 | 02 | 03 | 04 | 05 [06 | 07 | 08 | 09 ]D10 [012 | 012| 


01 MEET EEE EEE EEE EEE EEE EEE EEE 


= FT T T 
“4 5S. 4 
4 3 4 | 
SYNC | | | | | . 
T , T T T 
4 5 T ] 2 4 
4 3 0 4 9 4 
| a, Tt FT Sa He | 
On 3 4 9 
'DATA — (DADD=C) ace | on | CHIP | 
oe crt. ‘= 7 | 
55 5ST T I 
-12 50 » 78 12 


i 
DATA (data word) MS} EXP | ES 1 ~*~ MANTISSA 
} ' ' 


PWO 





NUT SYSTEM TIMING. 
| (Figure 3) 
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. TRxTR TRxPW TRxTR 
TRxLO 


TRxOV—e] pa 


_ TRxTR | \ 


FIGURE 4 - PIL RECEIVER TIMING 
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| le TTxPW | TTxTR 
FIGURE 5 - PIL TRANSMITTER TIMING 
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OUTPUT PIN 
UNDER TEST Ry OAD 





C 


C TESTER 


Cour = Sext * 


TEST CONDITION FOR QUTPUT PINS 
(Figure 4) 


li oap for specified out is 0. For testers with ‘LOAD 0, modify 
Cour to CNEW with the following formulas to compensate for the lcad. 


‘Also lt oaD should maintain an equal sinking and sourcing level to 
make the modification valid. 


4 
3 


I _n- av 
AVE = © ~-ap--- Basic formula 
TAVE = Coy X OH -_VOL_ 
TOV Normal device drive 
I a VOH - VOL 
LOAD = Cwop X -"""#50°"" Calculate Cuop for extra load current 


required for the device. 


Cyew = Sout - “mon 


I 
Cc LOAD X TDV | 
‘NEW = oe ~ “YOR-"VOL"" Modification formula 
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